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(54) OPTICAL PICKUP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To record and reproduce 
optical disks different in transparent substrate 
thickness by one convergent optical system by changing 
a position of a light source so that a distance (WD) 
from a final diffractive surface to the transparent 
substrate of a first optical information recording 
medium becomes equal to the distance from the final 
diffractive surface to the translucent substrate of a 
second optical information recording medium when the 
second optical information recording medium is 
recorded/reproduced. 

SOLUTION: A first semiconductor laser 1 1 and a second 
semiconductor laser 12 are arranged so that the WD 
when a first optical disk is recorded/ reproduced 
becomes nearly equal to the WD when a second optical 
disk is recorded/reproduced. Thus, the necessity that an 
objective lens 16 is moved to a position different from 
the time when the first optical disk is recorded/ 
reproduced when the second optical disk is 
recorded/reproduced is eliminated. Further, a divergent 
degree revised by a divergent degree revision optical 
element 13 is constituted so that the divergent degree 
for luminous flux emitted from the second semiconductor 
laser 12 is made smaller than the divergent degree for 



the luminous flux emitted from the first semiconductor 
laser 1 1 . 
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(54) mmcD&m ytvvZTyT&w 



(57) [KM] 

/S^t 5 *^*3 *t 5 JMMWnW** <b SB 2 *1ff&lBftft 
1 2 5, *>*VM*. 7^1 lOfiMS 





1 

«*MB»lfii K^flWRSrS^ (Eft/1?*) -T^ftf** 
T^ySftfcoT, SfrE3fetif*Eft»E#£ LT, 
SfiOfJ^tl (mm) <BlSl#W*BftjBKt^*E 
SffiCOJSSAS t 2 (mm) (f:f:L, t 2 ^ t 1 ) (Of 
2 3fe«aEftj*C» fc3flS^v^bixS3ttry^rs/ ^S6« 

Jg 1 3fe««|BftjKflc*rlBft/S*-r5IR^*5JtS«ria* 
3te*3** <o* fc #W#Efta#M<0*B WffiT* 5 ftftyn 
«f & IB 1 3teW«Eftflt«OT3 WSffi * -coffil* fc , 
*2*»«IBfta**E»/Wfe+6Ktr:*5t+5«IlB* 

tds. l5l3f#L<ft5J:5^ «rta*«^ffi«S:Sd*.S 

bft5*****^*«*RIBftjK*<DaW*S*^LT 
timEftffiK*3fc£i*\ tiWEftffi kfctiWSrEftXtt 
W«Eftrfii h<oW«*«£ (Eft/?¥£) -rsafetry^ 

ffiE3fetif*EftjK#£ LT, 
IWI^Ui (mm) OjRl*flMeiBftjK*i:aW 
SWI^U2 (mm) (fdfciU t2^tl) <7)» 
2 5t ««f Bft8H* t^l>P)ix5ft^y^7y ^Stt 

m&LUk LT, ffi 1 3ttf aiaftffift:*Eft/S*i-5 

EftJ*ft*Eft/S£i-Sfcfc«fta. 2 <D3feJK«rtttffi- 

*»J(RSrifii3&>&JK l 5fe««IBftlK*©aWK«*'t?^ffi 

put, mia*»jfflWifiiA^!B2*««ia»K»oaw» 

lE*t?^ffaKi:*5, ta^#L< ft5 J: 5t-. HulSfg 1 3fe 

#ft#E»«{*^i*«Eftiin hlc** 

T-** Sr*i-SrtSr«»i:i-5«*«lXtt2^E« 

4 ] SR l 56««E»jttEff ©Eft/S*W^*3 
ltSHftE*»«asS^IH-J: DK3ES*ifcffiE3ft*a»& 

»«EftME*<OEft/Sfe*«cfc*tS«JE**«aEX* 

J: t) 3E K S *Lfcil&E3teSa> & ffll* S 
ft i 5 /h $ v x r t £ #m fc i- 6 1 * * 3 \z. e tt <o * t° y 
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2 

5 ] JSl *««Eft«t*^Eft/W*«F*-fe 

JtamE*»**M^SkfcJ: 0«MSixfcmE*aS[^e> 
HtftS*Lfc#*M:, 5pff5t<!rftSr^4r«F»i:i-5lt* 

[tofcl 6 ] JB i *««EftK»«>Eft/W*"»*-*5 
tt 5 «TE3fe*d» & m*t S n^3t*J-^i- £ fnES**^ 
lOgM^ml, «2 5t««EftttEft:^Eft/W* 
B*fc*3 6 WE**** & HU*t 2 *xfc3t*«-*H- 6 SuElfl 
Htl«fp^m2, «lE*3fe***W**ffiW 
70 Srf (mm) . % 1 *»«EftjHC*OEft/l¥*«F^*3 

tt536«^>«*^#i*S* 1 #W«EftlJI«OTS9!K« 
oiff«nU *2 3t««EftjBt»oEft/l¥feW^ 
*3 ft 5 5fe*W»ft l£*H" S JB 2 5fe« SESKftoSK X 
tE^B*f**rn 2 fc-f 

| (m2-ml) f - t 1/n 1 + t 2/n 2 | < 0. 
2 5 (mm) 

©ftfrsr«jei-s r h zwrnti-zm^tm i - 5 to\,*-r 

tlfr 1 Old !Sf(Z))t y 9 7 y s*mWia 

[»*«7] I (m2-ml) f - t l/n 1 + t 2 
20 /n2|<0. 15 (mm) <£j*f4=£SS£-*~5 w £ £W 
» £ 6 ^EH^* \fy $7 y 

[»#Jg 8 ] «fE**3t*5R^*ft < t h 1 o(D^^r 

^ &&mt-tz>m$i*w i - 7 (Di>-f^t^^ i o^e*co* 

9 ] mEa-w***^^^* < t i ^® 
#frfiitt. *Wje«o*i»»iifiii:, WE^ i &mm X 9 

^«o«2 4>»filrHi:. *trEJB2»IWIffiJ: 0^MW^*3» 
50 «l3feflM*E»«ff*rE«/W*"r5(Rtt, suE^ l * 

JB2*«*E»«ffS:Eft/S*i-SI»tt. tuE^ 2 » 

K2»*lifiitaaLfe****lffl+Sr t*#»4:i-S 
W*« 2 ~ 6 cov ^Ttt*^ l o KEttojt tr v ^ T y 

go 

[W** l 0 ] ffirEttW***^**, '>4 < t>— * 

!Bl3te«aE»«Eft:^Eft/^^j3V^T, WE** 

mm i »#lrffi J: 0 *HWa>JB 3 »MrRiSriiai-S3t*tt« 
l^-Ofe«ffitCJgiL, HflE^l5>*lmi^mjE^3 
^#lf^ ^ffloS2 5>Wrffi*ii»i-S36Att«rEJB 1 5> 
fiTOS^fflE^ 3 ffii ^iii^-r 6 *.^cD^it{i@ fc 
A ft 5 »ttffi»d*tfci- 5J:^icLfc^^^1#m^i-S 
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3 

»£-f£>W#Jf 3~7, 9, 1 OO^flx^l otclS« 
[tt*« 12] fg 2 3t«MRK»«E*S:Eft/S^i" 5 
BdP»t:NA2tlfci#, 

1 (7>l *-f\h,j&» 1 otcfS^cCT)^ fcT y * T y ^36«. 
[ff*3l 1 3] tfjf2'>ft < i t 2o(O^PfiM^9 
*>, ft)/J^VflPMNAL, St^^V^^P^C^N 
AHd: Lfc£#, 

JtefcTy^T y^glc 
[»*S 14] 2 3t«*IB»«Eff ^«a«/W^«FJ- 

mJlEtt^^iStT-J*. HPSNALi^iiPftNAHW 

y:/3£«. 

ottfc^tSr*M»ti-S»**3 — 7, 9-llOV>f 
it** 1 otcfatt*)*; t° y ^ T y y^Io 

[0 0 0 1 ] 

««KArfiiKi*3teS-e\ flTOKAISi hlci#«*rlBAX«: 
fl»«K»W h<7>i»«Sr^i-S (IBA/S&) #fcTy* 

S*st2 (fcfcU t2#tl) 2 3t«*IB»«Ctt: 
1 <7>SS l 36««r, « 2 3fe«mK«Ki*<OKA/«a=KMt 
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2 (A2^A1) ^|g2ftpl£ffl^63£t 0 ^T 
[0 0 0 2] 

iWftft • ***«)IB»«t»t LT3fett« 
EASE* O^T, ftx-f^ £ fcv^) tii^^t)^ 
HMStirv>5. twttay^ hf-f^^ifftf 

#7 8 0 (nm) -8 3 0 (nm) SrftfflLttlffiP 
^0. 4 5-0. 5M(7)lM^^^fc3fet°7^ 

JK<E>J¥£ t 2 = 1 . 2 (mm) OSMSffiSrii LT , ft 
SM>& m» $ ixrc3fe*Sr WaSBftrfii ^ ISIS 0#f BJM4« 
hfcfcSJ: 5R 0 i&A/-CV*S. **5, C 
D<E>tt«EAifiifc*(-LT 1. 2 (mm) OS^Sffi^: 
HS*H«tt. aWKKfcJt^r-tcoJl^Sr*!! KMT 

[0003] *tzi&^. (mm > rav. «« 

20 EAffitt. EAW&oJW3ffio»45a^O*1»«iaAlt 
»7«(DE«***:i*o 0 

[0004] z<Dtzbb, DVDOEA/W^^fcfcK. 

tt, »S^6 0 0 (nm) —7 0 0 (nm) 
fflL^PtO. 5 5-0. 7m£<a*5fc3fc^£ffl^ 

TOOf^(ltl=0. 6 (mm) T&tK SfcK* 

flMRiBArfifoiwatcjsso. 6 (mm) cd mm) mm 

[0 0 0 5] CDtttt^#*C**JR3ESnT*5D. ^ 

a 60-^^ y ^ ^ r#ic<aEA/i5£i-5 * tr y ^ r y 

[0 0 0 6] tw^>#, DVDfc'lfC^<CDt^t 

d v d £ c d £ TttawJ£«0>* £ #»ft Z>tz#>3:Zte 
40 z<ofr&* DVDiCD^S4 

[0 0 0 7] -otl, IH^^DVDfflKDfflir 
<7>2«ISOfc<£>S:ffi«U s^t^if^^^^ct 
#J D fftTS 5 fttr'y * T 5/ ^SS«3flS«3SSix'rv^S. 

[0008] ^rr\ -ocDMftyt^x^ uvutc 
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5 

Xtfy h&t<D$LffiWZ^tfttl*:tlO. Oil ( r m 
[0 0 0 9] 

8 -5 5 3 6 3^'£m^®.£tltzyt\i 0 y?T s/^SI 
^#0. Oil (r m s) KTt45 J:5(c***rE« 
-e £> 6 *»ffl«f W hftrrj** comm mm £ -CCD gRgfi 

T^^^m— ^AS. DVD^K ttCDlT/flO^lCifc 

[ooio] ^rr% — oa>*3fe*3*3K-eA 

[0011] 

[0 0 12] (1) 3t«*»6HU*tbfc**S:««<DJH 

e^7^gtt*fcoT, ME#tt«E»lfc#£:L 
T. aw*E^**A s t 1 (mm) ttjKlftttttEMK 
*taW*«<0»S*s t 2 (mm) (f:/:L, t2^t 

1) cD^2^tS#lS^^^^ffiV^^6*t°^^T^ 

#fiS-e*>5*j|»JRffirifii^feJB 1 3t««E«lU«fl^SWS 
Ricfe 3 «Wa»*JB«f ISi A» <b !g 2 5t« *MB»ME* W3 

[0 0 13] (2) #«a»foffi#Lfc#*fr*Stf>« 

:frLT««E«iiK:*#S-«\ fl»«f5ftPf K^««SrIS 
ftXttflMMESfflB KoflMRtrW* (E«/«£) -TS* 
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T. SiE£«0>J5$as t i (mm) COS 1 *flMMBftjHC 
(*:^a^S«^ff t 2 (mm) (*L*fU t 2 * t 
1) 6Dm2^tf^fE^^^^ffl^b^53fet: 0 ^^r >y 
^S6«l-*5l*T, ituEft^LT, ft 1 *« «IE»«tff 
£E»/S£i-*fcfci£fi;i 1 <Wfe:fc*tti*ti-S*13fe 
Wis K2 3feff«E^ff«rE»/Wfti-*fc***X 
2<7D**Srllltti"S*2 5tWi, £*TU SuE**3t^ 

/0 ^^^^^2 3fetf^ta^^co^^^^TcO^ 
ia«f#L<45J: 3Jw, jlfrEJK l **&tf«iE!R 
2 MSrEILfc r. £ ^a^tatt' y 9T y 7 m 
Ho 

[ooi4] (3) «rE*****tt. il(rE3ft*W>& 
mat s nfc*3ic^*ifta*raE3E-r s rue*; tr ^ ^ r y r 

(1) Xf± (2) icEigcCDftt: 0 ^ 
[0 0 15] (4) JB 1 *«*E««ff ©E«/?f * 

* 2 *«*E««*OE«/W*«Pt-*5W5ffiE*«a 
SEI^l: J: ^ ^JE $ ftfc «IE3feW A* ^> m*f S ixfc** 
^55»fl[J:?)/hS^rfcSr«F»i:i-5 (3) tcfS«cC07 l c; 
b D 5/ ^ r y z/mWo 

[0016] ( 5 ) m 1 *l»«E*K*oE»/»4 

6 (4) (cE^O3tt 0 ^^T^^M 0 
[0017] ( 6 ) mi *««E«jBCff <OE»/W* 

**^<^»«fflF*Srm 1.^2 3fe««EftJK»oE® 
/Sfe#^tt5*liE5fe«^6Hilt*nfc**^»^ 
«TE*3t3fe^3R©»«fflP*«rm2. ffiE*****<©* 
*RI«*:f (mm) . ^ 1 *tf «E«BtftOTE»/W ^ 
#JC*3JtS**Ojft*^»i-5JB 1 3t«*E»«E«s:^a 
WSSwffiWfenl, JR 2 *««E§WK*WE»/I¥ 
^o ^B*(c*5 tt 5 *JR^it« iz*tt 5 S$ 2 3t« «E»ME* ^ 

| (m2-ml) f - t 1/n 1 + t 2/n 2 | < 0. 
2 5 (mm) 

©*ttSrifit5;it*»i:t4 ( 1 ) - (5) cov^ 

[0018] (7) | (m2-ml) f-tl/nl 
+ t 2/n 2 | < 0. 15 (mm) 
(Ojfc«=4rj«J£+5C:t«r««fci-S (&) tcE^^^b: 0 

50 [00 19] (8) «IEift***«)'>4<Hlo 
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(5) 

7 

v^5wtSr«M«4:i-6 (1) - (7) ^v^^lojc 

[0020] o) m^nm%^m+<n'pti< 1 1> i 

iSiJ:B*«0>*2#Wj«^ «HBK2»fWifii J: O^KWo 

u m2^tt#is^^^ta^/ / ^-r^i^(i. mem ^ 

2*«^&ai»Lt*S<o5*), £ie, miBJB i 5>»lifii 

"f£ (2) - (6) OV^i"*L^lO^E«^3fefcry^T 

[0021] do) m&ttVoyt^m+tes 'Ptt< t 

mm*^i-z> 1 1 t>*c, mi #«««»«<*£>»»/« 

«is«o!B i ft&m t mmm 1 »#i3n «t 5 3 # 
mm^m^^yt^m^m-^miiLm^m^, m 20 
mm 1 ftnm t m&m 3 »#ifgf t <nm<Dm 2 #wr?n 

m^ZKJ&tewimm 1 ^Wffn&tflllJEfR 3 ##ln&i£aiS 
leLfcr 5 (3) ~ (7) , (9) tfHvf 

tit* i o^iBgto* tr y ^ r y zfmm.o 

[0 0 2 2] (11) «rIB#»***^tt, < £ 

#lfWi^r^--r^) <b ^ t>tc. SB 2 3fe«f «HBfttt*(^fBft/l¥ 

i£i#<Dmi^flrWi^iii§-r6^^^9^s 7t#i£<#£il 30 

IS« 1 #!Wi?ff <D«S5 SriiiS-T 5 JJft-f £ ^ 

M^tt5ei:!:^i:t6 (3) ~ (7) , 
(9) , (10) (O^ftol ^Z.m&V^t'd V t T y 

[0 0 2 3] (12) »2 3feflMMB»«CffS:ia»/W 

««)^S»lP»«rNA 2 £ WrESt****^ 
tt, 5^«HlP»NA2(eftai-5Blln»jfi«<z>^4< k 40 

££r**»£i-5 (3) - (7) , (9) ~ (l l) <av> 

1 ol::E«<E>3fe \f y #T y ^SS« 0 
[0 0 2 4] (13) ftfrf5'>&< *> 20(7)lP(ii 
co3^. it/J^i^n»NAL, ftfc*#^IIBP?R 

(12) ^|B*<0*fcry^Tj/ 
[0 0 2 5 ] (14) »2#»«E»«*OEft/« 50 



M¥l 0-293937 

«ra« u m2 ^tmnmm^<o{nn^mmcM 

XLtzkZ, BBQftNAL^feBII 
a»NAH^M(03*rSiiRIIH. ffe(OBHP»:oacrffiiRII^ 
f^^-^«t^5^MiR^i:'r5e^^^m^i- ; 5 (13) 

[0026] (is) »2 3tw«E»j«#£E«/w 

M<Di&BHlP*«rNA2 £ ME**##*T- 
M\ 5^»BP*NA2(etBSi-5BlP»ifi«0^4< fc 

k-tZ (3) - (7) , (9) - (1 1) CDl>T;h^l 

o teE«tf>ft e^^r y /gfo 

[0 0 2 7] 

EftiSEflc (HT, 3t^>r*^ 5) 2 0tLT8M 

gt£2 KDflCSoDRttSttSSO*^^^^ 2 0£Eft/ 
W£ (#5^ 2 0W»«e»fi2 2 kfcflMRSrEft 
Xli»«iaSifii2 2 h<D««SrS*i-Srfc«r. Eft/ 

(Oft? 4*9 2 0^: IT, 39!£t5ff>ff £ t l l % 

Kl*7 tf ^^^«rE«/Wfei"S*:ft(eifi&*&* 

AltU K2*7 f >f ^^«rEft/W*i"5fc«)^5l 
t&ftyt^Jknyt 1 ? 4 * ? «JOifiS*HI PftSrN A 2 ^ -T 

^ iDK*«Wit«E»«C*"C*>6«)^ N A 1 > N A 
2T*£>£) o 

[0 0 2 8] tt*5, iKT^RW*!?. DVD (^DVD 
-RAM) ^«^l7t^^^^^^LT*3»9, rcom 
£\ SWS4E^>J?^ t 1 = 0. 6mmT**)!9 (DVDtC 

ifiiwiSjttijteJSS t ioSW£S^?i9^-fr^ixTv^ 

(7)T% DVDgfrttJf^l. 2mmT^6) . CD (<a 
CD-R) k f*S&2 3tx>f **£ftL-t*3t> , r.C0^ 
t 2 = 1 . 2mm (i"^^^, t 1 < t 2) T*fe 

[0029] (» i <D*siEw»«) k i <Dmm<Dwm^ 

OV^TRW-TS. Ml ^3tt 0 >y^T>y^©l O^fflEBft 

K{R'J(C^S 1 3tT f -< k LtDVD§r, Ttt'J{e* 2 3^^ 

KISi 0(cioV^T^i. t^^-y^^ 2 0HiS^ilK2 l (7) 
W«EftlSi 2 2 t HSWrfii (Mft^^Xl 6 JeiSl^ifii) 

[0 0 3 0] *jtHtO«««)3fetf y^Ty^SIM 1 0 "C 
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9 

W^ = 6lOnm-6 7 0 nm) k%2%MXlh*> 
S2***U-fl2 Mf^=740nm-870n 
m) tWLT^S. r^lM*U-f 11(111 

9, »2**#u- if 1 2(1^2^h'^^^IB^/ / S 

flcu— if l l fc«2¥a*ft:u— if l 2 £ tf>IBfi;co^ 

U— if 1 2^ibm^Lfc3tik0 5^'9 1 7 T*SRkftrt: 

[0 0 3 1 ] ^fiK^Sl 9tt, — ifl 

^{±i#t$nfc5 l 6^:i:^2^^^— If 1 2j6^m*tS4x 

:«)*St?fti9ifc jBi^wffu— if i i36*e>ffl 

ItSixfc**, *>5VM±, JK2*aMtu— ifl 2^fctti 

^rjh^ix* l * * JfeavM** 2 sfc^-r K*3t 
£-£37h#>t::, 36* h-e^5feK*rlRj— (Ktfra— Xi>£ 

i*2»#:u— if i ifrb&mvmi^^*?(ommm 

W^fflLf:*!^ K2**(*:w— ?f 1 2*»e>ttJ 

#f lis 2 * * <DW«eftffij5>&ea* l/c^ ^ 
afa3 2^*<*ft-et*)5. xmrnvrnm 

W«CEft/W^5fe«>«-. ^^1 9taotIl 
¥«#u-ifi i36*6>U*tSixfc**t*2*Wft:U'- 
if l 2^e>Hdtt*Jxfe*JRt^jlW^dc*ix5ri:tt 

[0 0 3 2] «36**Xtt, 3ft« (IB i ¥«#u-if l 
l*SVMi!B2*a|tft:u- if 1 2) ^bffl***^**: 
Sr. 3tf>f^^2 0(D®iS6 2 1^Lt, 1#«faft 
®2 2 _htc^3t£-£, h«r«ritS-e:5#«-e*) 

5 9 zcomytyt^m*. if 1 iwi2 

^mm — if 1 2 Admits ixfc**<o»*k**raE3E-r 
5*«feffscM3t^*^i 3 **«sm#^*^i 3 

J: 9 «*a*S3E3E $ frfcafcSCS:*^ ^^20 o« * 
K&rfii2 2 klc*3feS*5»»***^Pl 6^tlT 

^^1 3fcLTJBl#**^— If 1 ia*e>fcHJtt£*L*: 

uyxi3t, =i y ^ u^xi 3ic x^xw-rfytt 

[0033] rcDjzM-. *Hffitf>fl£ffi-cra:, lo^« 



(6) ^¥ 10-293937 

[0 0 3 4] 4*5, mi *NH*u— if l i 
fc**lw#LT, ***«>»ll"ef4, 

ftS^M*^*^ 1 3 k Ltf 1 tf 11^6 

co***o»**^*:*i:s i/yxxii* i 

70 if 1 1 A*e>03ft3K*:iR^*^aE3E"*-S 

[0 0 3 5] 4fc, **3fc**rt«-tt. 3fe**BBP»N 
A 1 ^H^-r5MP»(CftiJRgi-63Rt) 1 7^(tf)nt 

-ifl i*»P>UltL^3t**rHn*NAl ictiSi-SBII 

mkit-r. i3^MbSrna-e§5t)^5^ ^2 
20 * * coi2»/«£H$i::ttig 2 *mft L--if 1 2 a> 

bffll*Six5***rHP*NA2^ttai-5BBnWcf|!iJ 
PSi-S«t 5, ^9 1 7^H3PjS^"5T^i: Lttiv^ 
[0 0 3 6] 2 5. 2 ««ia&dn k*>fc 

ifll. *2**«:u— if 1 2) *»e>WltL^**w* 

3E^2 5, 2 611, ^1^2 5, 2 6 ^3tf^^^ 
^IB^ *W Ifl Is *2*»*u 

-ifl 2) ^f)ttl»L«*«Bt*f^^^«« 

-cfcs 0 *aascD»«^33v^r*3E*a2 5tt«3t^— 

A^XU 5/^ 2 5T«L, If 1 1 Jft^fe 

6tt5Mr3pffiffi 2 6T«U ^2^ 

if 1 2frbm$ftLtzft&<Dft»nf5 2yty s 4 * 

[0 0 3 7] 3fe«fcfcB^a 31, 32(1 *M^a 2 5 . 
26^LT, Ttx^^^ (-tix^Sl^t-r^^^. 

50 h7y^yX^7-lff, (««) ^i^^- 
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[0 0 3 8] <c*5, *HJfi(D^ffi-efi. :7*— t^ol^ 

i „ 3 2<om^, nMMmM±m^-2 7, 2 6 (*hj6 

i^tfflLTl^) ^rSB@ LTV N <£> t^> y *~ X7*^ 

(£\ :7- = -ifc) % ffitiSttU (DPD) 
ht^Xf^f^'>3> (SSD) t£k*m*<D'£& 10 

m (dpd) fe, ^^-yyym^ 

[0 0 3 9] 2&tcT^^^ — * 1 5 (1, #^U>-X 

l 6 0, St«lllKtcJ:l3»e>ixfc 

7 ^ — ^^^^"ff-^(CS^5^T^ 1 6 ^^r^ 

[0040] i^ii, jfctr-y^r y^SSBi 

[0041] — - r i iA*e>m*tL^** 

6 J; o til 3fef ^ ^ ^ (Dge^M^^ 
[0 0 4 2] ^LT, ««EftffifCS**Lfc3felKtt, S 

fc, 3tetfeffl#S:3i h.-C<o*#y h«ttSCft*-J:53fe* 
»#agft*r*aLT, 7t-i?^x7-lf^ h^y* 

3 lc N #bht7t-^7x 7 Ht^:S^^, 2& 50 




0-293937 

72 

jcT^:*^— * (7t-^V>^Mffl) 1 5CJ;o 
fl-KS^T. 2^5£T^^zr^l— ^ ( h 9 7^^^] 

[0 0 4 3] 5 i-LT. »l3tx>f^^O««ia 

[oo4 4] mm^. m2yt7*j ^^um/w^-r^m 

JB2*W«:u— if 1 2A»&a*tLfe3t3R: (1*1 1 1- 

ss^fttfibn, ^^p^5/^xyxAi9, ^d^- 

^i^yXi 3, l 7 tc^oT^bft) , Wftu-v 

Xl 6&-igiiLT, JB2*^-r^^roaWKttE*r^UT 

-^I/yXl 3) , W^o>fy^^!)XAl 9^Sia 
tfttti*«3 2(CA#ti-6o ^LT, **Bfa3 2A^ 

if 1 2^bffl*tLfc3t3K*s*2 3t5 f >f^^(Oft«lia»rBf 
KJcjB«-rsJ: #f>n/c7t-*^x7Hf^ 
g<5^T, 2»5ET*^*J>-* (7^--X7v->^JW 

I2^L — if 1 2^bmMLfc7t^l2 3fer r >r^ 

(h7y=3rV^M) 15lCJ:oT»*l/yXl6Sr 

[0 0 4 5] COi^at, SS2 3fcx^**<Offif«IE 
«fSi K^ff#^IS^rtm2^T : V^^^tS^IB^ h 

[0 0 4 6] :^fs/^7y7 P gtl0 
(lool****) T*SB2 5fcx>r;**£ia»/ : »£L 
Slltf^** £»23fc7^J**£-C 

? W««fB»rfii ^rl2 ftx >f * * Wit «E»fSi 

fltatsasnftSwir^fts. *<Dtnt> (torn*, mmmm 

l 2(DSi^IlM*w if 1 1 coftfiir^fflfi^tea 

tcia®Lfcm^. K2*an*u— if i 2a»e>a**Lfc# 

*dsm5t*^*^LTSg2*^>f h 
Xi/^ymWm) 1 5^flfJC«**r8IL, »*i/yXl 
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[0 0 4 7] &n-tz>b. ***^3RO*fc*flMSISli 
Jt«:«<OJmWrii-e*S**JR«fW (#jftSISo»ttl;L:fcv* 

m 2 ftr >< X? t-FStttZX 51-. 2& 

ft 2Kk5l7 # # l 5tCj:5»«ll^vXl 6£*£ 

^£fc£>. 2&5cT^n.:x.-* — 1 5Sr*S»CL4rt 
fc*5, ^i^t^.^^dvdR, SB 
2*r^^^^CD^Lfcil^ DVDOJS^ 1 . 
2mm. DVD^tt««|E»rfil^iSlttlJtCji:$ 0. 6 (m 

2mm) tfi#L^OT\ hl/^©ttl (S« 

[0 0 4 8] ^Zt\ *HJ6o^«8T*H. S2^r^^ 

^ JR2*W*u— if l 2 ^SriB«i-S. ft 
1 ^ * * Sr1B»/S*-*-5IRJc*5WaWD £ ft 2 3fc 

L<45J:5^ fti^HSfru— tfi iatj{g2*!|ft 

if 1 2$rIfig-T6o *Hlfi0>«IB~e 
tt, ft2 3t5 f >r^^oEft/Sfei*t-. fiir^^ 

s^asa***- 
[0049] <c*5, ftiftT^^&Kft/s^-rsKi 

6 WD £ ft 2 3tx * * ^f5»/S^i-SS8lcfe 
[0050] ^<D£?IZ. Bl*(|[flEl/- if 1 1 <*:ft2 

^igflwu—if i 2 irSriaa-rs^^t-j: t). 

«^*5JtS*«kaaE3E**iHiF-l 3 fi, ftl^Wff^- 
if 1 l^fcaWLfc*3R^*tLTtt-€:<038**Sra£3EL 

ft2*Wflcu— If 1 2^e>tU*tL^3e:*lil#L-ttt*^ 

w -if 1 l36»6ffil*Lfe3feJl5Jc«-t-5»'frlcJtL-C, ft 
2^(*:u-if i 2d»bUiltLfc*3K«c»i-5»'fr<D* 
Sr/h*<t5. EMC, *jlifc©»ttlci3^TM\ NA1 
>NA2^CDT\ aMRftaEH***-?- 1 3tc£oTftl 
^flcu-if i lja^mWLfe^feJKSrWf^lKiri-Sr 
i#»*L<. w<0*S\ ft2^*ffcl — if 1 2*»bfcH 



(8) M¥l 0-293937 

[0 0 5 1 ] ftl^WffU— tf 1 ltS2¥« 

flc^— if i 2coiaa^B8bTtt, ft i*x>r ^^^ta» 

/S*i*Jc*5Jt5!Kl*aiff^- if l l^&mWSixfc 
**«C»i-S*****^«*«**rm K ft 2*^W 
^^OlS»/S^J-*5Jt5ft2^W»:u-if 1 2*>& 

*3fe*^*<0«fc*e»* f (mm) . ftl***^— !f 

1 1 coses ^ i tc^i-^ft l^x^^^^awsts^K 

SfSp^rn 1 , ft2^2»flcu— !f 1 2«S^ 2l^t5 
70 ft2 5fc^>f *^SWX*0>@#T*£n 2 it^t, 
| (m2-ml) f-tl/nl + t 2/n 2 | < 0. 
2 5 (mm) 

[0 0 5 2] 2^T^fax-^i5^1 
{fc£^frl>fc£>(Ct>, | (m 2 -m 1 ) f-tl/nl 
+ t2/n2 | <0. 15 (mm) CO*{4=5rSSJ£i"Sr. 

[0053] (m2(ommmm) ft2oni£<o 

fcSW2^3E<5v^rRWi-5o ft 1 *JfcO»flBT*«\ 3fc 
K£ LTft l ^Wflcu—if l l <b ft 2***1'- -if l 2 
irSrfflv^T^**u— if l 1 . 1 2£ kSELrtiJ: 9 ft 

-CH, #fl5E£ USl ^sgffcu- - if l l^lrfflv^gl 

30 yt**^**ai#ai:«rKttfcA s , fti*^**. ft 
2 5fe-r>f ^^-?rH-eix^lS-**So ^Hffi^ffiTtt 1 
o<D*il 1, l oo**tH*a! 3 1 -C4ib\ K 1 W * 

-far ^t)fo5 0 

[0054] *st*o»«-ett. «i*«-e*>5fti* 
atflc if **ta^a 3ih kse L/cft 1 <d 

**<D»HBJ-*5rt5*5E*»2 5Xtf#AiR*3g^*^F 
2 7SrjNtfflLfc5pfi L 5PISitE2 5, 2 7 ^ Sr^yM 

^/c. lo©3fe*trfflV^, ftl3tx^^^. ft23t^ 
-f ^SrEft/W^i-S^-C, ftl<oH«E^«8*^ft 
2 ^a^^: u— if 1 2 % 1 9 , Wft ^fSfffi 2 6 . 

[0 0 5 5] ftl^-f **Kft/«£i-5»^tt. ft 
1^5»#:u-ifl l3&*fcHlltLfe** (H2t:*5V^2 

Ammr^-t) ^«2 5, 2 7tcj:oT7t^ 
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***** «fti/yXi6, ^!J>-^i/yXi3) 

^SiflLT, WWrfi fi 2 5 , 2 7iaotMi^ 
^^3 1tlAltt6 9 -^r IT, *&ffi 

li^KfrU— ifl i^P,HiltLtM^13tf>f^^ 
<7>tiMMB«flB kfctttttf-SJ: 37*-:*;* 
xyHlfCS^^s 2&5cT^^— * C^^ — 

-££ 0 Sfc, ifl ia>&U*fLfc#3Ktf 

m l yt=r j^zcmftfeto h 7 y^l^ttS J: o lc, ft 
kit*: 5>*^3i7— «#fcX<5V*-C\ 2&5t;T^ 

[0 0 5 6 ] :^t'^^7^7 P ^I10Tl2*f^ 

4 0l:iot«yh4 1«:»lllS« (H2K*3V* 

t\ si2*^;***iaft/?¥4rrs»^ 

eofr i ^mfc is— !f ll^f) ttJJH- Lfc*j£co 3 *>JR t) 1 

^ *jas^*tt-t?tt, m 2 * * <oia&/S£H# 

6 (2^%T^fax-^i 5 

tc^Tx^ttS) 

[0057] ^*d\ mi*x^*^£f2^/??£i~£i& 

4&^JtLT, »2»2*x^;**&!5«/S£-r3» 

NAl>NA2^(Dt% %\%"f ^^^-k^M/^t^T 
Z>Wi&, RHkaSEM***^ 1 3(aot^lM^l- 
-ifl l^feffl*tUfc***r3pfT**i:i-5wt36S»i 

ansftases:***^ 1 3 i*sg i if 

[0 0 5 8] SfclC, JB1***U— If i lfcJR2*» 

if i 2^ia»cMLrt±, mi yt'rjxtcDmm 

/WQLmizlstfzmi if l ia»fcffl*tSixfc 

^^^IS^/ / lf^B#^ioH-6m2^^u— if l 2 2»<b 
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***#*OjftjSffi««r f (mm) . JBl***^— tf 

1 1 <d&& x i izfti-%m i *^-y * ^ osp^s^^^, 

tfrSp£ nK$2 if 1 2 £D«ft X 2 l£*H"5 

S2*T^^^l»l^n 2 i:t5t, 

| (m2-ml) f-tl/nl + t 2/n 2 I < 0. 

2 5 (mm) 

Zt^X'O , 2 fryer**? — * (7t-*v/y^J 

[0 0 5 9] £<blC, 2&7t;T^^— * 1 5 
{tZitfth^tltblZ.h, I (m 2 - m 1 ) f-tl/nl 
+ t2/n2 |<0. 15 (mm) 0.*#SrSSSi"5 - 

[0060] (»*u^*i/yx«) zkt^. KSBLfc 

fgK 2C0^(^»^cD7fet: o ^^r yXSSUl OWfS 
tcffl^6ix6^i/^Xi 6 l:o^T, |j2|3t^S<5v^r 
KWi-S, PI 3 (a) liSl **0>!Bft/?¥£«F 

^«-SI*«i-5«*«^^UfcK-e*)?). H3 (b) 
tt»ftl/yXl 6£*^miJrt>^fc[g]T*fc9, H3 
(c) tt!IS2*7 f ^^^wia«/S*i*t-i3Jt5#*U' 
yXi 6 £ili®ih£:*:£^m2*7 :: V 

[0061] *«tc*3v^r, »yyxi 6 ji, *$»mi] 
cD^fgis i Rxiytfj x#m<Dm$rW\s 2 (ft^jstif 

yXT^6 0 St^u^Xl 6 0Jm#rrinS 1 *«i£:[rI 
30 -Mttfc:** 3 o) com l ^#ir^ Sdi -SB 

3»#llfifS d 3*Cj:?)«ricL, ^'flSdl-Sd2(D 

[0 0 6 2] *WH33lt5#ftV'^Xl 6fl, f l*f 
-<^^<OE»/l¥**:'t'SR^tt (H3 (a) #Rg) , 
mi5>#I^S d l ^r>'m 3 s d 3£iiiBi-5»l 

<^3e«[ffi:« (mi 5tT :f -Y^^Otf^fS^M2 2) t^*S« 
rco^t, JB2^IH|fiiS d 2S:iBai-6JS2** 

(ttii-e^sixs**) mi, g3**^«tet 

*3*JK* S , mi 3fe^^^^^«#fB^M2 2 Ktc** 
L, tr— A^TK-y h^rJF^L, rix^SW LT3tl*a^ 

[0 0 6 3] m2 7t7 ;r w^^^fs^/ / ^^-r6 

B^tt (PI 3 (c) #58) . *13t* ffiih^^f4 
50 jR-C^i") St/SB2*«: (fflT^^^it^t) 
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yt=?4 * t (om mumm 2 2 h-ct*. ^rnjBi. 2** 
[oo6 4] rnm-tzt, *ms<o?gffito*riftiu^xi 

l*^*;^ (*»Jm»ffiS2) oBBa»^«a 

tt, f 2M'IIS d 2<D? %3fc*«c*fcifi^{MTfc 
5 , 1 5>*»irWT Sdl^2 ##lrWi Sd2 t <Dm&M\z. 
tB^U HPSNAHtt, fg2##l]fiS d 2<Db^%M 

ic*fc»vM!fc«-c*>!K *2»WlfifS d 2 ^JK3»«iR 
s d 3 £<7>*!W&i;itB^i-5 0 

[0 0 6 6] 1*14 (a) tC^i-^^tC, DVDC7)f^/ 
S£B#K:*3V*-CM:. SbI^HWS d 1 £il3##irSiS d 

ft«ffi«ttt»ft5ffi»c!S2»tHiffiS d 2£riiiBi-* 
3t*tta«-*-SJ: 5Mo^5o 1*14 (b) 

■r 5*r6i-e*w £ vmtitzm 1 ^wirwfs d 1 (Dmm&m 

i»-*-5*l»A s tt«-rStt«t(OlB^ % #2##fifiS d 2 

[0 0 6 7 ] £/c. WJo^i/yXi 6tcj:5^, & 
BBHn*NA2^tBS'f SBBP*ifi»^>*4< H2o 

ftir^6 B r(D^ajffi^ae^i-5*rfiin. /h Si Map 

tNAL (JR2»fWffiiS d 2<0 5fe*(**w»ti£V^« 

-?*> *k §11 saus2 s d 2 1 co^^ 



(10) WHB^l 0-293937 

[0068] ^fflin-ftffoui/Xi exn, 5z*t^&— 

«t*BfiiteiS36S**Lri^ (1514 (b) ) cor*. /h£ 

N A H -ett«ffiiRJI^*^*lPHc^Si»cK{fc LTV > 
a^S«^*S t 2^*^CD^e>RWL^3tiK^l*tti 

[0 0 6 9] CD<^IE*/W^^«n5iiRMI«l4' 
^-6<?r (1*14 (b) ) . fflP»NAL^fflP»NAH 

(ontoma^n. <&<omnWc (*i-Hp»NAL, 
MpSNAH-MHp»nai) <n$amu^km&-%r 
(^mmmmxtt. mz*—s<— m) commit l 

Tt^o r;h,K:J:!9s Sfefc:?*— 
[0070] ^Jtpatftu^Xi 6(c££ 

20 t . #*k£«<dis 1 #*msi s d 1 ^iiii-r^^^ csr 1 

^ coia^/S^^5p!ffl « 1 ftPm s d 1 J: 9 *M»J<0 
^2^Wffis d 2^iiil-r57fe.*: 

2K^j*?(nn^/mmizmmv. m2#nms d 2 

ct 9 WRljCD^ 3 5^#J® S d 3 £iiii|-f 3 3fe 

[0 0 7 1 ] ^^T\ r^{^j irV>5^tR"^J&*tt, IB 
2»WrfiiS d 2^ilil"r6*.m^m^. I3»S d 

50 3&isa+s*K«ras*u*v^tt»^v^r. 3fe^tB^ 

^30 k«£JBj«£ix5tr— A^Tjf y hw^^gstftis** 
[WiSd 3*aai-53fe**Jt*Lfctt«^*3V^lf--A 
It* ( rag3t««»i*/u^— j X rjt5febfev^ 

^jn^/b^— j ) fr s 6 0%-l 00%(Z)|EiHA5r 
^^^LTV^5 0 JB3»IWiSiS d 3Sraai"S* 

I2^i|IS d 2*riK*LftV^« 

6 0%~ 1 0 0%(7)^|gtcA£ H t £t£LTV^ 0 

[0 0 7 2] 4*5. *«-Ctt, ^WrSi S d 1 - S d 3 
»i/yxi 6 0*«[«<oj|B*riSiS 1 iciSttfc^ ^ 
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1^2 5, 2 6ft?) \zmt&* fcSV^i, ^1^)1 

[0 0 7 3] ifc* *M«iTfi, Sgi^WWSd 
1 -SB 3 S d 3 0>#JM-#* iCSMeSrRrt-fctf, 

[0 0 7 4] *«"Ctt, Sftl^^Xl 6 fiEl 4 

(a) JC^*tt5J:5^j|S2»Wl«fS d 2 ld*3»ifii»«: 

tJ:V\ fc*5, K2»J«ilnSd2t*n^7ATiJjL 
ff*Ll\, lfl2##li5iS d 2£3£$J&£ 

ra^tt^at (R) r*ue:pgib*ti\ 



20 



^WC&^Ttl, ^2»#lrfiiS d 2^«?fifiRSI*' 

S d 3 Sriiiai-55t*^ffitBi:-r 6i"<t 

*\ 
[0 0 7 5] 

10 mi Jt^f^^z t ltd v d mwmm&mz 1 1 = 

0. 6mm, M^P»NA1 = 0. 60 (^l^i 
<*U— If 1 1 ^fi = 6 3 5 nm) ) £r/BV\ » 2 3t 
T-f^^irLTCD (S^SS^J** t 2= 1. 2m 
m, £^FlPtNA2 = 0. 4 5 U=780n 

m) ) &m^Z>Zk\c1rZ> a 
[0 0 7 6] ^i cuyXf-^^Tto 

[0 0 7 7 ] 





r 


d( A =635nm) 


n( A 


=635nm) 


d(A = 


780nm) 


n( X m 


780nm) 






1 5.1 54 


1 


.0 


6. 


99 


1 . 


D 


1 


117.254 


1 .4 


1 


.5383 


1 . 


4 


1 . 


5336 


2 


-9.257 


6.0 


1 


.0 


6. 


0 


1 . 


0 


3(«* >;) 


oo 


0.0 


1 


.0 


0. 


0 


1 . 


0 


4 


1 .638 


1 .7 


1 


.5383 


1 . 


7 


1 


5336 


5 


-6.793 


1 .3 


1 


.0 


1 . 


3 


1 


0 




oo 


0.6 


1 


.58 


1 . 


2 


1 


55 


7 


oo 

















[0 0 7 8] jWS. * 1 MSSl^Ttt, JRl. 2^i#U 
[0 0 7 9] JBftftSEJE***^ 1 3 <o«kjREHI f = 



16. 0 (mm) 

tttoft¥m¥l6<omJ&Vm f = 2. 6 4 (mm) 
«3fe**5R^«*B« f=3. 4 3 (mm) 

**^S***ml=-l/6. 0 6 

I2**#u-f 1 2^fomitSixfc**J-»i"5** 

*^^llf^m2=-l/3. 6 5 

[0 0 8 0] ifc, kiE<D4HSi<D 5 fe**ifii*rfflv^fcrii 
(co^Tco^f^tgco^— ^ £^ 2 (c^i~ 0 
[0 0 8 1 ] 
1^2] 
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21 



22 



^21 


K 


= 


-0.70672 






£4 ffi 


K 


= 


-0.10810X1 o 1 




IB1 #SSffi(0<H<1.47mm) 




A1 


= 


0.67031X1 0~ 2 


PI =3.0 


tt^^S=1 .638 




A2 


= 


-0.42797X1 0 


P2 = 4.0 






A3 


= 


0.23602X1 0 


P3 = 5.0 






A4 


= 


-0.76855X1 O" 2 


P4 = 6.0 






A5 


= 


0.48711X1 0~* 


P5 = 8.0 






A6 


= 


0.46208X1 CT 3 


P6 = 10.0 






K 


= 


-0.12836X1 O 1 




W.2 #§>JB(1.47mm<H<1.53mm) 




A1 


= 


0.62906X1 O" 2 


P1=3.0 


tt^^^=1.638 




A2 


= 


0.12809X1 0 


P2 = 4.0 






A3 


- 


* 

0.22997X1 0 


P3 = 5.0 






A4 


= 


-0.97278X1 O" 2 


P4 = 6.0 






A5 


= 


0.14686X1 (f 2 


P5 = 8.0 






A6 




0.1 2773X1 CT 3 


P6o1 0.0 






K 


= 


-0.1081 0X1 O 1 




353 #glS(1.53mm<H<1.64mm) 




A1 


= 


0.67031X1 O" 2 


P1=3.0 


|i**¥&=1.638 




A2 


- 


-0.42797X1 0~ 2 


P2 = 4.0 






A3 


= 


0.23602X1 O" 1 


P3 = 5.0 






A4 


=: 


-0.76855X1 0" 2 


P4 = 6.0 






A5 


= 


0.4871 1X1 0" 4 


P5 = 8.0 






A6 


= 


0.46208X1 0"° 


P6 = 1 0.0 






K 




-0.1 1225X1 0 2 








A1 




0.80457X1 0~ 2 


P1=3.0 






A2 




-0.78604X1 O" 2 


P2=4.0 






A3 




0.53359X1 O" 1 


P3 = 5.0 






A4 




-0.41 948X1 O" 1 


P4 = 6.0 






A5 




0.1 3052X1 0~ 1 


P5 = 8.0 






A6 




-0.24357X1 0~* 


P6 = 10.0 





[0 0 8 2] 4*3, *#BB<0*tt, 
[0 0 8 3] 



♦ Weil 



X = (H 2 /r)/^l4- A /l-(1 + K)(H/r) 2 j+£ AjH^ 



[0 0 8 4] (Cg-3< 
U KiiRM, A 
[0 0 8 5] isistc:, 

co<nmmn$Ltif (b 

(a) &U<CD<Df5i 
[0 0 8 6] 



DVD(DfZm/ft£.tt? (a) Xtf 

(b) ^joV^T*fi^^7K 
a^t, DVD, 



50 



tCf5»/S^J& s -Ctx DVD, CDfblCWD^l 
[0 0 8 7] 

jgj&Sflfi hT*^^l|^C0^4^^t: o ^^T:y 
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(13) 0-293937 
23 24 





1 1 






1 2 




[Hi] te^r^dlolBMIWHTfcs, 


1 3 




[R2] »2ojt*o*iio3fetri/^ry^K«<o«* 


1 5 






1 6 






1 7 






1 9 






2 0 






2 1 




[H 5] *16«(D«*1B»EJ:©«BdiR*H-C*>S. /0 


2 2 






2 5, 


2 6 




3 1 , 


3 2 **a^a 


[«F**>IM!] 


4 0 




10 ^fy^Ty^gl 







[m i ] [B2] 
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